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Before describing the laboratory itself it will be well, per- 
haps, to say a word or two about the iene . alee 
place where it is situated. ‘Tiibingen ‘i , a 
is a quiet little south-German town I ‘ 
of some twelve thousand inhabit- ¢ { 
ants, but so compactly built that it ! t 
does not cover more ground than an_ I t 
American village of a quarter its be p ES en t 
size. Quaint, high-gabled houses, 
sometimes seven or eightstories high, ! 
the upper ones usually projecting !} 
somewhat beyond the lower, and J 
standing close together with no yards, | 
give the place an air totally different | 
from anything to which American i 
eyes are accustomed. On the out- 0 
skirts of the town, it is true, more | 


modern ideas prevail, and the places 
look more like those to which we are 
accustomed. : = 
Tibingen lies in Wiirtemberg. 
; : — 


about twenty miles south of Stuttgart. ; 
on the Neckar. The scenery in all a 
directions is charming, and makes it F 
an uncommonly pleasant place tor a , « 


summer’s stay. 
mimes ny ae Per 
Che university is very old, but the i N 


; 





Held 





old buildings are no longer used, be- | ¢ 

ing superseded by handsome modern 4 _| anil 
structures in the extreme northern pian of the Botanical Insitute 
part of the town. The botanical in- Titbingen. 


stitute with the adjoining garden lies in the immediate vicin- 


ity. The institute itself is an oblong, substantially built stone 
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building occupying a street corner. “Two of the sides lie di- 
rectly on the street; the others are included in the botanical 
garden. The garden is not very large but is very tastefully 
as well as judi lously laid out, so that the most is made ot 
the space. At present it is looking its best, as the leaves of 
the trees are just fully unfolded and the early summer flowers 
are in full bloom. In addition, all the portable plants have 
been removed from the green-houses into the open air. A 
small stream, a branch of the Neckar, runs through the gar- 
den and adds much to its beauty. Besides the land plants 
there is a very fair collection of the commoner aquatics, which 
are planted in a circular pond divided by stone partitions 
into sections for the different plants. Such a pond is, of 
course, extremely convenient, as many sorts of alga and 
other useful water plants can be constantly kept on hand. 
The green-houses are well stocked, and include a large and 
handsome palm-house, which, however, is new, and does not 
yet contain any specimens of great size. Besides this, there 
are three other vood-sized houses, is well as one or two 
smaller ones, and a large number of frames of small-size 
under w 
do not need artificial heat. 

Owing to the kindness of Prof. Pfeffer,! 1 am enabled to 


are grown such plants as require protection yet 


give the readers of the GAzrerre a plan of the laboratory 
i be had. , 

The back portion of the building is but one story ; the 
front has an upper story, also occupied by the professor as a 
dwelling. On entering the building from the rear we find 
ourselves at once in the large and well-arranged lecture-room 
A, occupying the whole end of the building. In this room 


from which a good idea ot its arrangement can 


are also some work-tables where a portion of the beginners 


are accommodated. Some oi the windows are fitted with 


broad sills for the accommodation of apparatus, etc., and at 


I 
the end of the lecturer’s table a water-pipe has been carried 
up so that a supply of fresh water is always at hand; indeed, 
one of tl most striking features of the laboratory is the 
tbundant water supply, all the rooms being provided witl 
one, and som 1es » sinks In addition, a plentiful sup- 
ply of rain-wat and distilled water is always kept in the 


work-rooms. 

Following the lecture-room are the two large work-rooms 
/ and ©, of which the first is occupied by beginners and the 
larger by Dr. Klebs, the assistant, and the students who, 


[Since this article was written, Drs, Pfeffer and Klebs have both accepted calls to 
other universities, the former to Leipzig and the latter to Basel; while Dr. H. Véchting, 
ormerly of Basel, is now at Tibingen.—Eps. 
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like myself, are engaged in more advanced work. Tables 
containing drawers and provided with the necessary appli- 
inces for work are placed near the windows and against the 
valls, and in (©, in the middle of the room as well. are cases 
and cupboards filled with all sorts of apparatus from a pape 
f pins to an electric clock. The more elaborate apparatus 
is mostlv kept in r RB the eS ee ey beino 

mostly kept in room /», the space in the other room being 


ee 























CORNER IN THE LABORATO] 


1 


nos 


occupied by such simple apparatus as one ordinarily 
requires, especially glass and porcelain articles of every de- 


cription. 


The next room to the right, A, 1s also used by advanced 


students and contains most of the reference books ordinari 
needed, although there is also a book-case in C. Betwe 
he windows in this room is a table built against the wall and 
ee trom the floor, so as to be as free trom vibration as pos 
rie 
The room /Y nearly opposite, is principally arranged tor 
he study of bacteria, and is amply provided with all the pai 
phenalia connected with the investigati not it se littl but 


mportant organisms. [Pfeffer is at present doing some work 
vith bacteria and showed me a number of cultures he haa 
reserved, these including some of the cholera and typhus 
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germs. It gives me a curious sensation to look at one of 
these little test-tubes half filled with a harmless-looking jelly. 
and to think what a tremendous amount of destruction is 
locked up in this same apparently innocent little vessel. 

The print room, O, has its walls painted black, and is ar- 
ranged so that all light can be excluded, and here experi- 

ments are conducted that must 

be carried on in the dark. 

Opening trom G is a small 

green-house where plants are¢ 

kept that it is wished to have 

ready at hand. The two 

rooms, Z and A, are occupied 

by Pfeffer as his private labo- 

ratory, and, of course, are very 

completely equipped. Tere 

he spends most of his time, but 

does not forget that he has stu- 

dents in the laboratory, and 

usually makes two or three 

rounds a day to see how work 

progresses and vive necessary 

IN THE GARDEN. help and suggestions. His in- 

variable question, ‘**//aben Src 

‘was gefunden?”’, grows a little monotonous sometimes, as 

one can hardly be expected to find something new two or 
three times a day. 

The space J/ is occupied by the stair-case leading to the 
second floor, and the smaller rooms are devoted to the stor- 
ing of apparatus and reagents that are not in constant use. 
The passage, Q, is lined with cases containing specimens of 
various kinds and also apparatus. 

Everything is kept in the most perfect order under the 
able management of Johann, the factotum, who is always 
busy setting things to rights. ‘ 

Pfeffer is assisted in the direction of the laboratory by Dr. 
Klebs. Hegelmaier, the assistant professor, has no w ork in 
the laboratory and | hav e seen very little of him. 

I believe the laboratory was founded by Von Mohl, who 
was professor here for many years, and the botanical faculty 
also boasts of having had Hofmeister here for some time. 
With such men as these it is no wonder that it holds its pres- 
ent high rank, and the present incumbent is no unworthy 
successor of his illustrious predecessors. 


9 


Tubingen, Germany. 
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The application of the paraftin-imbedding method in botany. 
DR. J. W. MOLL. 


In the following lines it is my purpose to introduce into 
botanical science the pari iflin-imbe dding method which zool- 
ogists generally have employed for several years, and with 
great success. It will be understood that the method here 
meant is that in which whole organisms, or parts of them, are 
so imbedded as to be entirely permeated with paraffin. In 
fact, if the operation has succeeded well it will be impossible 
to distinguish the imbedded object from the surrounding 
parattin except by its color. The principal advantages ot 
this treatment especially appear when it is combined with 
the more excellent methods of mic roscopical science: for ar- 
resting protoplasm in its living form, for section-cutting and 
the mounting of specimens. Thus it not only enables the 
observer to make sections of very minute and tender objects. 
but also to obtain, with the greatest ease, even in very difli- 
cult cases, sections through previously determined parts of 
these objects, and, moreover, rigorously in the required 
directions. It is also possible by these means to prepare a 
series of consecutive sections, and it is obvious of how much 
use this may be in studying the deve lopme nt of many organs. 
Lastly, it is of some consequence that in sections made after 
this method parts which otherwise are not united to each 
other may still be kept in their relative positions, Thus it is 
possible to make thin transverse sections of buds in which 
the disposition of the leaves remains unaltered, and may be 
studied with ease. That, notwithstanding these advantages, 
the imbedding method has not been made use of to any 
extent! in botany must be probably ascribed to various 
causes. One cause of the failure of experiments in this direc- 
tion may have been owing to the fact that the imbedding 
method was not combined with other methods: and still, as 
has already been remarked, this is necessary in order to in- 
sure success. In the second place no vegetable parts pre- 
served in alcohol should be used for imbedding, as it will be 
often found very difficult to permeate them with ape ae On 
the contrary, it is necessary to employ chromic or oh scsi acid 


‘Only one botanist has, as fir as I know, eneeue the imbedding method, viz. 8 
<chinland, who described the bea itiful results obtained with paraffin imbedding and the 


rocking mic rotome. Ein Beitrag zur Mikroskopischen Technik. Bot. Centralblatt, 18 
» 22, p.2 
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or mixtures of these with other substances. In such liquids 
fresh material should be kept for some time, and then only 


alcohol should be applied for withdrawing the water it con- 
tains previous to imbedding. I think that this peculiarity is 
connected with the presence of cellulose, which prevents the 
paratliin from permeating many vegetable organs, but is 
somewhat macerated by chromic or picric acid and other re- 
agents. Thirdly, the imbedding method has, perhaps, been 
often tried in the case of full-grown parts, and with these, in 
many instances, it will not succeed so well. Sometimes it is 
difficult to permeate them with paraffin. In many cases, 
however, this can be attained, but even then sections mad 
without previous imbedding are often to be preferred. More- 
over, it will but seldom be necessary to have recourse to this 
method with adult organs, because with these it is in general 
easy enough to obtain all the sections required in the usual 
manner. Still there are cases in which the imbedding of 
full-grown parts is very useful, and in several instances | 
have succeeded in it very well. 

My researches, however, speedily convinced me that the 
proper sphere tor the application of the imbedding method, 
especially by those botanists who try it for the first time, is 
to be found in meristematic tissues, the cells of which con- 
tain but little cell-sap, a thin cell-wall, and much protoplasm, 
and in these respects may be compared to animal tissues. 
In these cases [ have met with signal success, and it seems 
that this is not wholly without importance, as it is precisely 
with growing points of stems and roots that the advantages 
of imbedding are invaluable. I do not mean to assert that 
in this manner results are to be obtained which are abso- 
lutely not to be had by having recourse to the usual methods 
of preparing meristematic tissues for observation. It must 
be admitted that perseverance and patience have effected 
much in these matters. but it is certain that by this method 
the same and better results may be obtained with the greatest 
ease, which formerly were achieved only by comparatively 
few observers, with much exertion and loss of time. Thus 
every student may see many things which he otherwise 
would not have seen: longitudinal sections accurately 
through the median line of growing points, a series of con- 
secutive transverse sections of the same objects, etc. And 
he may have such specimens in profusion, whilst every one 
who has been engaged in these researches knows that by 
following the usual methods one is often compelled to be con- 
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tent with a single section successfully accomplished. 
ced See beg as shi : | 

especially tor this reason that I write these lines. [I am 

vinced that it will prove useful when more observers art 

abled to study the internal development of veg 

than was itherto the case 


Pt’ is ‘ very fortunate,’ th 
method the application of those 
employed tor fixing protoplasm 
combined. ’ Is specimens are obtained in lich the proto 


} 


plasts retain, in a great measure, 5 oll appearance 
That this is the c ise will be admitted. hel | mention that 
in cells with a large amount of cell-sap the peripheral pro- 
toplasm remains entirely united to the all: th the 
sections of growing points exhibit in the n beautiful man- 
ner the process of cell-division, with it ral karyokineti 


that even in the youngest Is vacuoles 


may be distinct] en. Forme 


heures 3 
| 4) ; + . + > 
riy ne I : i Or was often 


matic cells with caustic potash « nila igents, in orde 
to make their forms visible. Now this ha ecome wholly 


obliged to d lve the protoplasmic content merist 


-4] } } o ] 
superfluous, and the protoplasm ma 
% | ’ . . 
of the nderest meristematic tissue, W! the contours ol 


] 


1 


t¢ 
these cells are rendered as distinct as can lesired by em- 


ploying the staining agents common 
In trying to apply the imbeddit 
objects, | have followed the met 
tain their specimens, 
ered any hing essentially new. ut still, ) speci pre- 
cautions are to be taken. ¢ rvwhere ‘in microscop 
ical research, it is difficult, 
rules that will hold.good tor the treat 
contrary, it will, in most cases, 


1} 


1 
a | 


ifferent objects in a sligh 
will be the task of the observer to tind out 
way he should follow. 


Thus it seems most rational, instead of giving general, 


and therefore | 

instance at full length. If anybody should wish to become 
acquainted with the imbedding method I advise him to do 
precisely what I shall describe here, and he will easily suc- 


yartially inexact directions, to describe a single 


ceed in obtaining the same results. He may then apply this 
method to other objects, which must, perhaps, be treated 
somewhat differently. 
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I will describe the imbedding method as employed in 
preparing the growing points of roots, for these are very con- 
venient objects and have been tried by me in the most vari- 
ous ways. The primary roots of germinating seeds of 
Vicia Faba, or the secondary roots of the bulb of Allium 
Cepa (grown in water) should be taken for this purpose, for 
in these large and beautiful karyokinetic figures are with 
certainty to be found. In the roots of Phaseolus multiflorus, 
Zea Mays or .Esculus Hippocastanum, on the contrary, these 
figures are small and indistinct. 

Fresh tips of roots, 1 or 2 centim. long, are conveyed 
into a sufficient quantity of a reagent calculated to arrest 
living protoplasm in its original form. Several substances 
may be employed in our case. I obtained very good results 
with a watery solution of chromic acid (1% ), with a saturated 
solution of picric acid, etc. : but absolute alcohol must not be 
applied, as not only the roots are totally shriveled in this 
fluid, but moreover, because, as has already been observed, 
it is often difhcult to permeate objects thus treated with par- 
atin. The most beautiful specimens, however, were obtained 
from roots which had been immersed tor some time in Flem- 
ming’s Mixture slightly altered. We will suppose that such 
a liquid is used, viz.: a watery solution containing chromic 
acid 1%, osmic acid 0.02%, and acetic acido.1%. Mixtures 
containing more osmic acid are to be preferred, especially if 
the karyokinetic figures are to be studied. As, however, a 
larger amount of osmic acid or the same amount combined 
with less chromic acid is apt to cause some difficulty in the 
imbedding, at least for beginners I advise to employ the mix- 
ture here recommended. It° the karyokinesis is to be 
studied, it will be advisable to remove on both sides of the 
root-tip a slice of tissue in order to facilitate the entrance of 
the reagents. 

In this mixture the root-tips remain trom twenty-four to 
fortv-eight hours, and then, the protoplasm being fixed, the 
acids are washed out in running water. For this purpose 
they are put into a vessel, with a double perforated cork 
stopper, holding a funnel for receiving a jet of water, and in 
the second orifice a reversed U-tube, with one leg reaching 
to the bottom of the flagon, so that it acts as a svphon*. By 
these means the roots are kept for five or six hours in a con- 
tinual stream of fresh water, and atter this time it may be 
contidently asserted that the acids have been thoroughly 


suggested by Prof. Pekelharing. 
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washed out of them'. Then the roots must be put into alco- 
hol, in order to replace the water they contain by_this rea- 
gent. This manipulation, however, must be conducted with 
great caution, because the root-tips are very liable to be 
shrivelled. 

[ have no doubt that Schulze’s apparatus’ may be used 
here with success, but I found that it is sufficient to bring the 
roots, successively for some hours, or half a day, into alco- 
hol of 20%, 40%, 60%, 80% ,y5%, and finally into abso- 
lute alcohol. By these means shriveling may be totally 
avoided; whilst the manipulations are very simple, when 
bottles, containing alcohol of the concentrations required, 
are always kept ready and renewed from time to time. 

Now, the alcohol should be replaced by a solvent of par- 
affin, for instance chloroform, benzol or turpentine. These 
fluids may be employed promiscuously, but I prefer turpen- 
tine as being the least volatile of the three. The roots are 
first brought into a mixture of absolute alcohul and turpen- 
tine in equal parts, and after some hours into pure turpentine, 
and this again in order to avoid shriveling. After some 
hours the roots may be put into a cold saturated solution of 
paraflin in turpentine. From thence the roots are removed 
into a mixture of equal parts of turpentine and paraffin, kept 
at a constant temperature of from 30 to 40° C, in an ordinary 
drying oven furnished with a gas regulator. After having 
remained an hour in this liquid the temperature is raised to 
from 50 to 55° C, and the roots are finally placed in pure 
melted paraflin, which is renewed one or two times. 

I generally prefer a tolerably firm paraffin, which melts 
ata temperature of about 50° C. When the root-tips have 
remained six or eight hours in this condition one may be sure 
that they are wholly permeated with paraffin, and are ready 
for use. They now must be placed in a block of paraffin of 
a regular form, which may easily be held in the microtome, 
and they should be so placed in it as to enable the observer 


to make sections in the direction required. For this purpose 
I employ a well-known arrangement, consisting of a flat 
metal plate, on which are laid two Gothic-shaped pieces of 


metal, against each other, so as to form a rectangular mould 
for receiving the paraflin. I generally employ these Gothic- 
shaped pieces of two sizes, according to the form of the 
objects to be imbedded. One pair has legs of 1.5 and 4.5, 


‘Roots from picric ac id should be washed in alcohol of from 20 to 40 per cent 
\rchiy. fiir mikr, Anat, Bd », p. 542 
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another of 2.2 and 5 centimeters. Both have a height of 
one centimeter. The metal pieces and plate are slightly 
wetted with turpentine, to prevent the paratlin from ad- 
hering to their surface, and then melted paraflin is poured 
into the rectangular space till it is nearly filled. The 
root-tips have all this while remained in the drying-stove, 
but now they are taken out and put into the paraftin filling 
the mould. If this was somewhat over-heated when the 
operation began, and needles heated in the flame are 
employed, there will be ample time for arranging the root- 
tips in the directions required before the parattin cools. The 
objects will not stick to the bottom of the mould, because the 
paraflin here hardens almost instantaneously on coming into 
contact with the cold surtace of the metal. As soon as the 
molten mass has cooled so far as to be covered with a thin 
film on its upper surface, cold water should at once be 
poured over it, for which purpose the whole apparatus is 
placed from the beginning in a flat basin. 

This sudden hardening of the paratlin serves to prevent 
the formation of cavities in it, which otherwise will some- 


} 


times occur and make it impossible to obtain good sections. 
We now proceed to the section-cutting, which should be 
performed in this case with a microtome. Thus only can 
the advantages of the imbedding method be fully enjoved, 
and especially if a series of consecutiy sections is made. 
exhibit the whole 


process of development going on in the root-tip, and if lon- 


i I I 


gitudinal it will be very easy and save much labor to select 


This, if transverse, will most beautiful! 


from the series one or a few sections which have passed 
through the median line of the root. Though greatly pre- 
ferring the arrangement of the microtomes ot the Cambridge 
scientific instrument company, | selected an instrument con- 
structed on less exact pring iples, Caldwell’s microtome being 
beyond my means, and the so-called rocking microtome not 
allowing the object to be moved in the three directions of 
space. This, however, is often necessary in making sections 
of roots and other vegetable organs, especially if srowing 


points are to be examined. I was often compelled slightly 
to alter the direction of the root, even at the very last mo- 
ment, particularly when cutting longitudinal sections’. I 
therefore employed a microtome of Schanze, which, though 
in several respects a defective instrument, has not the draw- 


Of late, however, I ha vecome ( more convinced that with some practice 
it would be possible to employ the rocking 1 me, and Dr, Schénland's experience 
c,) has greatly strengthened ; 
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} 


back mentioned above. It should be observed, however, 
that this microtome is properly not adapted for making a 
series of sections, as the knife can not be pl iced in a trans- 
verse position. But this difliculty may ve ypvercome by ré- 
versing that part which holds the object and further making 
some slight alteration in its arrangement, by which, how- 


ever, the instrument loses still more of its stabilitv, already 


not very great. Notwithstanding these objections, | suc- 


ceeded in making ribands of sections well enough, if needed, 


keeping them flat with a plece OF ¢ vire held in the left 


hand while cutting with the ri ons thus gained 
must now be glued to the slide ing the parathin. 
If a series of sections has bee .. ections in which 
parts not united to each other uuld be kept in their relative 
positions, the necessity of this method is obvious. But in 
almost all other cases it deserves be applied, as it facili- 
tates in a great measure the following manipulations ot 
staining and mounting, and thereby enables the observer to 
prepare, with little loss of time, a great number of speci- 
mens. Krom these he may then cl se at leisure the most 
successful ones, or those exhibiting the phenomenon sought 
for, and reject the rest. 

The operation of gluing the sections is very simple, and 
may be performed in several well-known ways. \s far 
as | know, it is best to employ a solution of india rubber, 


albumen or collodion.. I most 


| two substances. 
When albumen is emploved for this purpose the white of an 
wage 
i 


egg is clipped with a pair of a scissors, the same volume ot 


glycerine is mixed up with it, and after adding some drops 
of earbolic acid and filtering it is fit for use 

If collodion should be preferred, it suffices to mix equal 
quantities of this substance and oil of cloves. Both these 
mixtures do almost equally well, and are applied in exactly 
the same manner. A very thin layer of the fluid is spread 
with a camel’s-hair pencil over th ‘part of the slide (or the 
cover-glass) to which the sectiotr ‘e to be stuck. Then 
the paraffin sections are laid i places and gently 
pressed against the slide witl brush or with the 
finger. After this the slides remain for a quarter of 
an hour in the oven, at a temperature of about 50 
on 
the layer of gluing substance. It is also sufficient to heat 
the slides cautiously for one or two minutes over the flame 


There the paraffin melts and the sections settle into 


In both cases the slides, when still warm, are plunged into 
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turpentine, which soon entirely dissolves the paraffin. The 
sections now stick firmly to the glass and the slides can pass 
through various liquids ‘without the sections bei ‘ing detached. 
After having remained for some time in turpentine, this is 
washed out with alcohol of 95 %. 

We now proceed to staining the sections, but I can not 
enter into many details here, which are to be sought for in 
works treating of microscopic manipulatioa. 

I only observe that sections made in the manner here de- 
scribed require to be stained in order fully to enjoy the ad- 
vantages of the imbedding method. ie 

I will add some directions as to the staining of the speci- 
mens which we have here chosen as an example, viz., the 
roots of Viciaor Allium. These roots may be stained before 
imbedding, but in this case it will be preferable to use roots 
which have been treated with picric or chromic acid instead 

Flemming’s Mixture. 

I put them for twenty-four hours into a solution of Gren- 
acher’s alum-carmine after they have reached the alcohol of 
60%. After this they come again into alcohol and are 
further treated as described above. When the paratlin has 
been dissolved out of the sections by means of turpentine, it 
may be directly replaced in this ¢ ase by a mounting medium : 
oil of cloves, Canada balsam or glycerine, the latter after 
having re pli iced the turpentine by alcohol. 

In most cases, however, it will be preferable to proceed 
to staining only after the sections have been prepared as 
above, especii uly if specimens have been made in order to 
try the imbe dding method. In the case of a single root 
many slides may be obtained, and thus it will be easy to try 
the effect of various staining reagents. 

If only a general survey of the internal structure of the 
growing point is intended, | recommend the employment of 
alum-carmine, in which the slides should remain from twelve 
to twenty-four hours. With hematoxylin a similar effect is 
obtained, and if this should be applied at a temperature of 
50° C. the process of staining will only take from ten to 
twenty minutes.’ With both these dyes the protoplasm, 


iI insert here a formula for obtaining in a few hours a solution of hematoxylin 
which will remain fit for use for a very long time without forming a precipitate. As it is 
given in a dissertation, written in the Dutch language, on a subject of pathological anat 
omy, it will not, perhaps, come to most botanists’ notice Three parts of hematoxylin 
are dissolved in two parts of absolute alcohol. Five parts of this solution are added, drop 
by drop, to 100 parts of a 3 per cent. aqueous solution of alum. This fluid is kept for 
two hours in a covered but not hermetically closed giass vessel at a temperature of 40° C., 
and after having been filtered it is immediately fit for use. Some carbolic acid is added 
to it, and for staining it is used ten times diluted with water.—D. G@. Siegenbeek von Henke- 
om, Pathologisch bindweefsel, 1885 
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and especially the nuclei, are beautifully colored, and the 
colors of the cells will be plainly discernible, so that it will 
be a very easy matter to make an exact drawing of the whole 
growing point. 

For mounting these specimens glycerine or Canada bal- 
sam may be used indifferently, but I generally prefer the 
latter because the coloring matter is better preserved in it. 

If, however, the observer wishes to see the karyokinetik 
figures with which the meristematic tissue of the root tip 
abounds, it will be necessary to have recourse to the coal-ta1 
colors. With the roots already repeatedly mentioned, I ob- 
tained beautiful results in the following manner: 


= 


The slides, with the sections glued to them, are tal 


Aken 
from the alcohol, where we left them last. They are washed 
for some moments in pure water and then placed in a watery 
solution of gentian-violet (Trommsdortl), which is pro 
cured by adding 1 part of a saturated alcoholic solution 
the dye to 1000 parts of water. Here they remain for six t 
twenty-four hours, or at a temperature of 50 C. for a mu 
shorter time (one hour). After this they are treated for some 
seconds with absolute alcohol, containing !% or less of hydro- 
chloric acid, then washed out well, first in water with a 
drops of ammonia, (e. g. 10 drops in 300 cub. cent. of 
water), afterwards in neutral alcohol. Finally, the sections 
are mounted in oil of cloves, and afterwards in Canada bal 
sam. Successful preparations of this kind will exhibit most 
beautifully the longitudinal division of the 
which the nucleus is dissolved. 

Similar, but not quite as beautiful, results are to be ob- 
tained with safranin if employed in the same mannet 
gentian-violet, or as Dr. H. T'waardemaher recommends: 
To a concentrated watery solution of anilin-oil is added 
an equal quantity of a concentrated alcoholic solution 
of safranin. In this liquid the slides remain for 
hour, then they are washed for a vei 


few 


segments into 


as 


one 
y short time in acid 
alcohol, and treated as above, after staining with gentian- 
violet. I am fully convinced that anybody who should try 
to prepare specimens of root-tips after the methods here cde 
scribed will easily obtain the same results, and if he has 
once seen them he will certainly apply the imbedding method 
in many other cases, and find it very useful. If any of my 
fellow-botanists should wish to obtain a notion of the results 
to be gained before trying the method themselves, | shall 


* Maandblad voor Natuurwetenschappen. T. 14, 1887, p. 6 
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be very happy, on being applied to (Nachtegaalstraat 32), to 
send them aspecimen. It is no doubt an inconvenience of 
this method that the observer must wait for some days before 
he can make his sections. This, however, is no serious ob- 
jection, as the operations described take up but very little of 
his time, so that he may do other work whilst. his objects 
are vetting ready for imbedding. Moreover, if many objects 
are to be treated in this manner, it will be easy. by a regular 
distribution of labor, to have always material ready for ex- 
amination. Other objects fit for trv ing the imbedding method 
on are the growing points of the stems of Vicia Faba, Elodea 


Canadensis, «Esculus Hippocastanum, Acer pseudoplatanus, 
Kquisetum, etc. I also obtained very beautiful specimens 


by making longitudinal and transverse sections of whole 
plants of Mnium hornum, the first showing the antheridia 
and archegonia, the second showing very plainly the dispo- 
sition of the leaves and their development. ' 


ltrecht, FHlolland. 


BRIEFER ARTICLES. 


Some results of mycological work in U.S. Dept. of Agriculture. 
Among the discoveries of botanical interest as well as practical impor 
tance made through the efforts of the commissioner of agriculture the 
past season, the following may be mentioned 

Ist. That of Greeneria (G. fuliginea Scribner & Viala), the fun 
gus which causes what grape-growers term “bitter rot.’ The studies of 
this fungus were begun in the vineyard of Hon. Wharton J. Green, of 
Fayetteville, N. C., whose courtesy enabled very careful observations to be 
madé upon its external appearance and effects, and, in constituting a new 
genus upon the species discovered, it was a pleasure to the authors to name 
it for Mr. Green as a mark of their esteem and respect. Later observa 
tions showed this fungus to be wWideiy distributed over the country east 
of the Mississippi and westward to Texas. Under special conditions it 
does much damage to the crop, attacking the berries during the period 
of ripening. 

2d. That of Coniotherium diplodiella Sacc., which was first discovered 
in Italy, in 1879, by M. Spegazzini. In 1885 it was observed for the first 
time in France. Its distribution in this country is not known, but its 
present limits seem to be southwestern Missouri and northeastern In- 
dian Territory, where it was observed for the first time the present sea- 
son. Its effect on the berries has led to the use of the term “ white rot” 
for this disease. In France, the past season, it has occasioned considera 
ble alarm on account of the extent of its ravages. 
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31. That of “ Pourridie,” or root rot of the grape. The root rot of 
fruit trees, especially of the pear, has already been noted in this country, 
but Iam not aware that there has been any published notice of the root 
rot of the vine. This disease was observed in Missouri, Texas and Cali 


} 
} 


fornia. It usually appears in low parts of the vineyard or where the soil 


is poorly drained, and is especially liable to occur where the land has 
been recently in forest. [t was on land from whence oak trees had been 
removed that the disease was observed in California \lthough the fungi 
causing the root rot of vines in this country have not been scientifically 
determined, they are ubtless the same as have been found in Europe, 
an l sO We ll stud € | by M R H wrtlig and by M P Vik | » Viz Dam ttoph ra 
necatric or Agaricus melleus. Mvgnifizent growths of the latter fungus were 
seen by the writer in full development around or dying oak trees 
near Dallas, Texas t is possible s fungus is the cause of the 


serious losses which th fruit-growers : ut llas 8 - from the “ root 


’of peach and other trees. Effort being made to determine 


whether or not this is the case. 
fth. That of Septusporium Fuc ‘hiimen. This fungus was found 


the leaves of Vitis Calif i rrowing in the canons near 


ind action on 
yt be rezarded 
with alarm ) I lt ted grapes, although itappears 
to be not infre sy th ney. ' Europe. The appearance of the 
upper surface of the leaves attacked bears a striking resemblance to 
thos infested with m ldew (Peronospors), bat t black spots visible on 

the under sarfa ut once distinguish it fi 
doth. That it is very doubtful if Peronospora icla has yet been in 
troduced into California The districts supposed to be infested with this 
parasite, from the reports received by the Department of Agriculture, 

were found, upon investigation, e entirely free from this disease. 
6th. That of Uromyces bet 1 the cultivated beets in southern Cal 
S> far as car > ascerta from availabl horities, this is the 
t tl is Common in 
som mag y shing the sugar prod 
It i e he sie hose life history has 
ufording us th Knowledze h 1 | enabl 
‘ome troublesom 
por 3 Of Ph i] 3} 


winter, and will 


sntial to the perpstu ition of the f 


ascospores from their perithecia and their subsequent germination, as 


seen in the laboratory of the Department, have already been recorded 
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Sth. That Phollosticta labrusce and Phoma uvicola are identical, an im- 
portant fact in considering the question of treatment. 

9th. That of finding the mature form of Ramularia Tulasnei, or 
Sphacrella Fragarix. The perithecia with their fully developed asci and 
ascospores were found on specimens communicated by Mr. Frank Earl. 
in the winter of 1886. Later, the fungus was found in all its stages on one 
and the same leaf. Microscopical preparations have been made which 
exhibit all the forms in a single section. 

10th. That of finding early in December the living mycelium of Roes- 
telia penicellata in the tissues of apple twigs, and its evident growth from 
the latter into prematurely forming leaves, for upon the latter, which 
were scarcely more than an inch in length, well developed spermagonia 
were noted December 7th. The shoot bearing these leaves had, at this 
date, been kept partly immersed in water in a warm room for one week. 
The twigs in question were from a tree which, for a succession of years, 
has had its foliage badly infested with the Rvestelia. This fact was some- 
what surprising owing to its isolated location, far from any Juniperus or 
cedar. The matter is easily explained, however, if the mycelium of the 
fungus is perennial within the host. 

llth. That Uredo ficus is injurious to the foliage of the fig tree in 
several localities in Florida. 

12th. That of finding Puccinia pruni spinosr, attacking the leaves of 
peach trees in Texas and southern California, causing more or less injury. 
This fungus has been found also on the wild goose plum and the native 
plum in Texas, and on apricots.—F. Lamson Scripner, Chief of the Section 
of Vegetable Pathology, U. S. Department of Agriculture, Washington, D. C., 
Dec, 8, 1887. 


A handy herbarium.—The practical study of botany is often much 
hindered by the amount of trouble many of us busy men find in the 
handling of our specimens. Many an hour’s work has been turned by the 
present busy laborer to other studies because, having at his disposal only 
a few moments, so much of the time will needs be spent in hunting up 
what is wanted. 

In this western country houses are not, as in New England, of many 
and large rooms. So my specimens, identified, unidentified and for ex- 
change, have been forced, by dire necessity, to a space close under a roof, 
dark, low and hard to reach. Jt becomes, therefore, a necessity to invent 
something that will not take up much room, and yet will hold several 
hundred specimens in natural arrangement where they can be exam- 
ined at a moment’s notice. Here is the way in which the writer solved 
the enigma for a very few cents: The materials necessary are four up- 
rights five feet high, two and one-half inches broad, and one-fourth of an 
inch thick; twelve pieces of the same width and thickness twenty-eight 
inches long; and twelve similar pieces eighteen inches long. These are 





1888. | BOTANICAL GAZETTE. 17 


to be put together so as to form a rectangular rack, on the cross-pieces 
of which are laid very heavy binders’ pasteboards, and on these, in an 
orderly arrangement, the specimens are to be kept. As the inside meas- 
urement is twenty-seven and one-half by eighteen inches, specimens of or- 
dinary size may be laid in two ranks. One can keep the left-hand row for 
his personal herbarium, and the right-hand for duplicates; and the size 
of the whole article may be modified easily to suit one’s needs. To keep 
out the dust curtains may easily be fastened on wire so as to slide readily 
at the front; and permanent curtains may be tastefully fastened to sides 
and back, so that the general appearance will be quite ornamental, and 
the good wife will no more complain of those everlasting roots and 
herbs.—F. D. KELSEY, Helena, Montana. 


Erigeron Tweedyi, n. sp.—Whole plant (almost silvery) canescent 
with minute rather soft pubescence; caudex branching, bearing many 
rigid, erect slender stems a span high, sparingly branched near the sum 
mit, the branches monocephalous: radical leaves thickish and firm, 
broadly ob ovate-spatulate, abruptly acuminate, rather indistinctly callous- 
tipped, } to } inch long by } to } inch wide, on slender petioles twice 
their length; stem leaves few and small spatulate-lanceolate: heads 
rather small; bracts of the involucre narrow lanceolate, greenish with 
somewhat scarious margins: achenia compressed, hirsute: pappus sim- 
ple—Belonging to the section containing H. asperuginus Gray, and of 
striking appearance for the genus. The crowded caudices and obovate 
canescent radical leaves much resemble those of some species of Eriogo- 
num, and are unlike those of any Erigeron I know of. Under the micro- 
scope the hairs of the leaves, etc., have a singular appearance, being com- 
posed of two (or sometimes three) cells, the lower one being generally 
much shorter and of less diameter than the upper. Growing on rocky 
dry hills along Trail Creek, southwestern Montana, at an elevation of 
6,000 feet. Itisa peculiar pleasure to give this plant the name of its 
discoverer, Mr. Frank Tweedy, author of an excellent catalogue of the 
“Flora of Yellowstone Park.”-—Wm. M. CanBy, Wilmington, Del. 


EDITORIAL. 


In NO one thing do American botanists show more negligence than 
in the historical study of aresearch. It seems to us that the first duty of 
a student is to find out what has been done by others in the line of ob- 
servation selected, and the second to correct and extend those observa 
tions. One can hardly go amiss in choosing a field of work; but he may 
waste a great deal of valuable time in doing exactly what others have 
done before, time which should be spent in adding to preceding know!l- 
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edge. And if he rush into print before having studied the literature of 
the subject, he is apt to bring discredit upon the whole number of his 
fellow botanists. Happily (or unhappily?) American botanists are not 
the only ones who are guilty of this indiscretion, but are the more con- 
spicuous only because the literature of anatomical botany in English is 
so small, compared with the vast volume of it in German and French. 
We have frequently to complain of our German friends for neglecting 
English writings. But they neglect a small portion of botanical litera- 
ture. If we neglect German and French and Italian we “neglect the 
weightier matters of the law,” and, quoting English writings only, “ tithe 
mint and anise and cummin.” 


It HAS OCCURRED to the writer that there has been a good deal of 
needless decrying of botanical work when compared with that of zoolo- 
gists. The latter are ready enough to claim, and botanists are too ready 
to concede, that the science of zoology is far in advance of that of botany. 
Certain methods are possible in zoology which have not yet been attained 
in botany, but an unprejudiced examination of the results reached in the 
forefront of both these sciences will reveal an advance that is remarkably 
uniform. We do not refer to the work done by the “rank and file,” but 
that of well-known leaders. Zoologists are fortunate in having as their 
stock in trade forms of life in which man is specially interested. For 
instance, the public that listens with pricked up ears and discusses end- 
lessly concerning the evolution of birds, mammals, and man, and thus 
brings a certain popularity to zoology, cares not a straw for the wonderful 
structures of lycopods and gymnosperms. One sort of compensation 
has been that botanists have been considered a sort of harmless folk ; 
while zoodlogists are “infidel” or “ progressive,” apostles of darkness or 
of light, according to the stand-point of the speaker. Botanical work has 
been no less effective and advanced in these latter days, but it lacks that 
possibility of spectacular display which would keep it in the mouth of the 
public. Monkeys and men the public wants to know about, but pterido- 
phytes and phanerogams are decidedly prosy. It will be found, upon a 


fair examination, that botany and zoology are so mutually dependent and 
helpful that one can not advance without the other. 


OPEN LETTERS. 


Vitality of seeds. 


In addition to the observation on this subject in Vol. XII, p. 297, the 
following, which I recently gave in the Fl.rida Farmer and Fruit Grower, 
may be of interest: In the summer of 1885,a quantity of muck was 
taken from two feet below the surface in a marsh, and covered witha 
Wardian case. exposing about six square feet of surface. Only one plant 
germinated, Pilea pumila, common in the locality. The sample was taken 
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with considerable care, but the entrance of the single seed through sur- 
face soil was not impossible. At the same time six samples of sandy soil 
were taken, three from the surface and three from two feet or more be- 
low. They were exposed in earthen pots, covered with panes of glass 
and kept moist. The samples from the surface became covered with the 
grasses and weeds of the ‘locality, and those from deeper developed 
nothing. A. A. 


CROZIER. 
Department of Agriculture, Washington, D. C 


Mr. Pringle in Mexico. 


All who read the GAZETTE will be glad to learn of the safe return to 
his Vermont home of Mr. C. G. Pringle. He has had a “hard struggle 
this year in North Mexico with drought and other adverse circum 
stances,” being able to collect to advantage for only two autumn months 
His field of operations was in the highlands of West Chihuahua, and, in 
spite of the “adverse circumstances ” under which he labored, he has s¢ 
cured his usual quota of treasures, every specimen of which bears the 
stamp of the collector. 

In regard to the grasses I wish tosay that, considering the large num 
ber of species collected in Mexico in recent years, both by Mr. Pringle 
and Dr. Palmer, the number of apparently new species or forms is sur 
prisingly large. Of the forty-five sheets of grasses of the present collec- 
tion, received by me, there are thirty-five species new to Mr. Pringle’s 
Plante Mexicanex, and among these twelve are probably new species or 
varieties. F. 


LAMSON SCRIBNER. 
Washington, D. C. 


Is the strawberry poisonous ? 


The editorial in the November number of the GAZETTE in regard t 
plant poisoning leads me to make the present record of an interesting 
case which has come under my personal observation. A friend and neigh 
bor,a gentleman now advanced in years, is so afflicted by the fresh fruits 
of the common strawberry that he is unable even to go into a room where 
they are without suffering serious consequences. Asa boy, he was ac 
customed to the use of strawberries without apparent injury; but when 
about fourteen years of age he was taken violently and suddenly ill, ac 
companied by an irritating cutaneous rash, from eating moderately of 
field strawberries. The attack was so sudden and severe that he had to 
be carried from the field to the house. From this time to the present, a 
period of some sixty years, he has been unable to eat even a single straw 
berry without causing a more or less severe recurrence of the difficulty. On 
one occasion, some ten years after the first attack, hoping that he might 
have outgrown the trouble, he indulged in eating a few berries at a tea 
party, but was taken illso suddenly that he was obliged to leave the table 
and retire to his room, where he was sick in bed for a day or two after 
ward. The first symptom of an attack is the appearance of the burning 
and itching cutaneous rash, which always begins behind the ears and 
spreads rapidly over the body; in the instance last mentioned, covering 
the whole body within an hour. Of course, he has long since learned to 
avoid strawberries as he would a dangerous plague; but he is so suscept 
ible tothe poisonous influence that the mere passing along the walk 
near a fruit stand where strawberries are exposed for sale is sufficient to 
cause a slight development of the cutaneous rash. 
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The only other case of the kind which I have ever heard of, and the 
only one known to the gentleman whose case is recorded above, is that of 
a distant relative of his, who is afflicted in a similar way. Oa one ocea- 
sion, when visiting some friends who thought his dread of strawberries 
was largely or wholly a matter of the imagination, the hostess prepared 
some strawberry shrub, which was so disguised with other flavors as to 
conceal the real nature of the beverage. Of this he drank a moderate 
amount without knowing what it was; but he was soon taken with the 
worst symptoms of strawberry poisoning, his illness speedily becoming 
so serious that his life for a time was despaired of. 

The two cases here recorded appear to be essentially the same, so 
far as the effects of the strawberry poisoning are concerned, the only im- 
portant difference being that the susceptibility to the poison was not de- 
veloped in the first case until the person in question was fourteen years 
of age, while in the other it seems to have been congenital. 

Cornell University. A. N. PRENTISS. 


CURRENT LITERATURE. 
The Prothallium of Equisetuim.,) 


In this monograph Dr. Buchtien gives, in the first ten pages, a very 
full history of the special studies of Equisetum, from Dilenius in 
1717 t. Sadebeck in 1879. Almost all the earlier observers, as is well 
known, failed to understand the relations of the reproductive parts, and 
all the later ones have been troubled by inability to cultivate the pro- 
thallia. Buchtien gives a detailed description of his methods of culture. 
The key to his success seems to be in complete sterilization, by well- 
known methods, of the substrata used for cultures. The remainder of 
the pap>r describes fully the spore, its germination, development of the 
prothallium and its trichomes, the development of the spermatozoids and 
the formation of the young plantlet (asexual stage). Into the details of 
this developmental history we have not space to enter. The paper is a 
model of completeness and logical arrangement, and is an important one 
for laboratory libraries. 


Muscologia Gallica.: 

This importunt work has reached its sixth part. which aimost com- 
pletes the genus Orthotrichum. This part and a portion of the preced- 
ing and following, embracing all European species of the genus Ortho- 
trichum, has been specially elaborated by Dr. Venturi. He shows a com- 
mendable recognition of the variability of the species of this genus, and 
many nominal species are reduced. Dr. Venturi’s work is not only of 


1 Entwicklungsgeschichte des Prothallium von Equisetum. Von Dr. Otto Buchtien. (Bib- 
liotheca botanica, heft 8) 4°, pp. 49, plates vi. Cassel: Theodor Fischer, 1887. Price, 
10 marks, 


2Museologia Gallica, descriptions et figures des Mousses de France et des contrées voisines. 
By Th. Husnot. 6e livraison. Royal 8°, pp. 161-192, plates xlv-lii. Published by the 
author, Cahan, par Athis, Orne, France. Each livraison, 5 francs. 
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interest to European bryologists, but is of much value to Americans, as 
it contains critical notes upon a number of our species. In fact, the 
whole work is worthy the patronage of American bryologists. The 
plates are good and the work is remarkably cheap. 


Das Botanische Practicum. 


No book ever came nearer to filling a long-felt want than this 
hand-book, which was issued only three years ago, and of which two En 
glish translations have lately been published. The fact that a revision 
has been so soon called for has been chiefly due to the demand for the 
book and the rapid advance in microscopical technique. This edition 
therefore, has been completely re-elaborated; so completely that a de 
tailed comparison with the first can not be made. A few of the chief 
changes may be noted. The number of “ tasks” has been reduced from 
thirty-four to thirty-two, and the number of specimens studied has also 
been reduced somewhat, in.order to give room for the more complete 
exposition of microscopical technique. Room for this purpose has als: 
been obtained by increasing the size and number of the pages, and it has 
been the author’s aim to develop the microtechnical portions rather than 
the anatomical. In this respect, therefore, the book is much stronger 
than before. But microtechuique, without reference to its application 
in scientific research, gets no countenance from the author. Important 
changes are also made in the chapters on the fibro-vascular system and 
on the bacteria, to which alone over forty pages are given. The bringing 
of the references from the end of the chapters to foot-notes is a great con 
venience. Not only is the information which one most wants in the book 
but it is rendered thoroughly accessible by the elaborate indexes. These, 
already good in the first edition, have been considerably enlarged, and 
two new ones added. There are now, besides a very full table of con- 
tents and a@ list of illustrations, six indexes, covering 87 pages. The 
first gives a list of the plants used, indicating the parts needed and the 
desired condition, whether fresh or alcoholic; second, a list of the plants 
used arranged according to the times at which they may be obtained, a 
most useful scheme for the collector; third, a list of instruments and 
utensils; fourth, a descriptive list of reagents, stains, imbedding media, 
etc., with recipes and directions for preparing them; fifth, a list of nec- 
essary reagents and stains; sixth, a general index to the whole work. It 
is, unquestionably, the best indexed book we have ever seen. We com 
mend Dr. Strasburger’s example to his countrymen as one worthy of 
imitation. A number of new cuts also appear in the text of the same 
excellence as those of the original edition. We feel that the book can 





Das botanische Practicum ; Anleitung zum Selbststudium der mikroskopischen Botanik 
fiir Anfiinger und Geiibtere. Zugleich ein Handbuch der mikroskopischen Technik 
Mit 193 Holzschnitten. Von Dr. Eduard Strasburger. Zweite umgearbeitete Auflage, 
Royal 8°, pp. xxxvi, 685. Jena: Gustav Fischer, 1887. Price, 16 marks 
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not be too highly commended. Certainly, it is indispensable to all bot- 
anists who use the microscope, ani we fancy even zodlogists will find it 
useful. 

The Fern Allies. 

Supplementary to “Synopsis Filicum,” and by the junior author of 
its second edition, appears this manual, and for the first time the lower 
pteridophytes of the world are described together in one volume. The 
general arrangement follows much the pattern of the familiar “Synopsis 
Filicum,” but the type is much clearer and the quality of paper used 
much heavier, so that in mechanical execution the work is an improve- 
ment on its predecessor. At the head of each genus is a “clavis” (why 
not “key,” since the descriptions are in English’), but as its ultimate 
divisions refer to groups containing sometimes twenty species it is not as 
serviceable as it might have been made. The species are classified in 
four orders and eleven genera, as follows: EQuisEracé.©, 20 species, all 
belonging to Hywisetum; LYcopopiace.®, 98 species, distributed among 
Phylloglossum 1, Lycopodium 94, Tmesipteris 1, Psilotum 2; SELAGINELLA- 
CEM, 383 species, divided between Selaginella 334, and TIsoetes 49; and 
RHIZOCARPE.L 64 species, distributed among Salvinia 15, Azolla 5, Marsilia 
10, and Pilularia 6; or in all 5655 species, against probably 3,000 ferns, 


since it is stated in the preface to this work that over 700 have been de- 


scribed since the last issue of “Synopsis Filicum” in 1874, and this con- 


90" 


tained 2,235. 

Looking at some of the genera in more detail, we find the twenty 
tive species of Equisetum of Milde’s exhaustive monograph reduced to 
twenty here. E. littorale is doubtfully credited to our flora, notwith- 
standing the fact that, in addition to the Canadian locality mentioned by 
Milde, we have Pringle’s station in Vermont near Lake Champlain, and 
Wibbe’s discovery of the same near Oswego, N. Y._ E. telmateia appears 
under the name of E. maximum Lam., which is an error according to 
Milde, who examined Lamark’s original specimen. 

Lycopodium sabinzefolium appears as a variety under L. alpinum, 
which would seem unnecessary unless both were made varieties of L 
complanatum, from which they have undoubtedly sprung. The substi- 
tution of L. obscurum for L. dendroideum is of doubtful propriety. 

Selaginella tortipila is included under 8. rupestris. where it doubt- 
less belongs, and 8. Ludoviciana, from Alabama and Louisiana, scarcely 
distinct from S. apus, is recognized as a good species, so that the total 
number of our species remains as before. 

The most glaring omission with reference to American species is, 
that of two of Engelmann’s species of Isoetes published in his valuable 
monograph in 1882. This work was evidently unknown to the author, 
as he fails to mention it with Engelmann’s earlier papers in the sum- 
‘Hand-book of the Fern Allies. By J.G,. Baker, F. R.S., F. L.S. 8°, pp. 159. London: 

George Bell & Sons, 1887. 
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mary of the literature of the genus. I. Suksdortfii appears as a new specie 
from Washington Territory, said to be easily recognized by its trilobe: 
rootstock. 

The U. S. species of Marsilia are reduced to four, M. tenuifolia 
strangely kept distinct, while M. uncinata and M. mucronata are made 
varieties of M. vestita. Extended study of large suites of the American 
forms has led us to different results®> The error of Al. Braun (in Berl. 
Monatsbericht) in copying Engelmann’s M macropoda as macropus is here 
repeated, the original description evidently not being consulted. 

Salvinia natans is not credited to America, yet its existence in Mis 
souri isan established fact. Notwithstanding these omissions, the work 
sa valuable addition to the literature of the pteridophytes. 

LUCIEN M. UNDERWOOD. 


NOTES AND NEWS. 


Mr. W. Baker, formerly a member of the Kew statl, has been aj 
pointed curator of the Oxford Botanic Garden. 

Count H. von So_ums-LAvuBACH, professor of botany at Gottingen, has 
iccepted the position of director of the botanical garden at Berlin. 

Pror. L. H. BaiLey, Jr., of the Michigan Agricultural College, 
lelivering a course of lectures at Cornell University on horticulture. 

[wo NEW GENERA of Ascomycetes are published in Journal de B 
tanique (Noy. 15) by M. Ph. Van Tieghem, under the names Oleina and 
Podoce t. 

JRRATUM.—After the review of Rees and Fisch’s monograph on 
Elaphomyces, vol. xii, p. 255, append the initials W.T. The review was 
contributed at the editors’ request. 


Dr. H. H. Ruspy has distributed his paper on \ the cultivation of Cin 
chona in Bolivia as a re i from the Pharmaceutical d. It was read 
it the last meeting of the A. A. A.S. 


AN ARTICLE on the mycodomata of papilionaceous roots by Dr. A. 
N. Lundstrém in the last number of Botaniska Notiser is accompanied 
vith a plate illustrating the bacterioid bodies found in the tubercles. 


INTERESTIN iwccount of the morphology and biol xy of the Ure 
by P. Dietel is being published in the successive numbers of the 
hes Centralblatt, in which many American species are considered 


THE West American Scientist enters Sy its fourth volume with con 
inued assurance of success. Its editor, .C. R. Orcutt, is doing a good 
work in ke¢ ping alive an interest in natural histor y subjects on the Pacific 
3] ype 

Proressor L. voN ClENKoWsKI, of the Russian University of Charkow 
well known by his studies on low forms of animal and plant life, and 
particularly by his memoir on the “ Morphologie der Bacterien,” died 
October 7, at Leipzig. 


‘orrey Bot 
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THE CopLEy MEDAL for 1887 has been awarded to the distinguished 
botanist, Sir Joseph Dalton Hooker. In his address of presentation, Presi- 
dent Stokes (of the Royal Society) gave a brief account of his place in 
botany, the most appreciative words being quoted from Prof. Asa Gray. 


THE THIRD NUMBER of Pittonia (November, 1887) contains “ West 
American phases of the genus Potentilla,’ the third paper on “ West Am. 
Asperifoliz,” “Some American Polemoniace,” “New or noteworthy 
species,’ “ Echinocystis, 2 Megarrhiza,” and a “ biographical notice of Dr. 
Albert Kellogg.” Those interested in the botany of the Pacific slope can 
secure this series of papers by addressing Prof. Edward L. Greene, Berke- 
ley, California. 

ENGLER AND PRANTL’S Die natiirlichen Pflanzenfamilien has reached 
its thirteenth number, and, with its array of authors, superb illustrations 
and low price, remains one of the most notable botanical publications of 
the day. The last four parts contain the following families: Amarylli- 
dacexe, Velloziace:e, Taceacexe, Dioscoreacere, and Iridace:e, by F. Pax; 
Flagellariaceze, Mayacacer, Xyridace:e, Rapateace:e, Typhaceze, and Spar 
ganiacez, by A. Engler: Restionace:, Centrolepidace:e, and Eriocaulace:e, 
by G. Hieronymus; Bromeliacee, by L. Wittmack; Pandanace, by H. 
Graf zu Solms; Graminee, by E. Hackel. 


EPIDERMAL CHLOROPHYLL is the subject of a paper in the Journal of 
Botany (Dec.) by 8S. Le M. Moore. Stéhr (Sitzb. der K. Akad. Wien. 1879, 
p. 87) had shown that out of 102 dicotyls 94 had chlorophyll in epidermal 
cells at some period of life. Mr. Moore found that out of 120 angiosperms 
102 had epidermal chlorophy)! at least on the lower leaf surface; of these, 
115 were dicotyls, 101 of which had epidermal chlorophyll. Of the species 
with epidermal chlorophyll grains, 34 per cent. showed easily discoverable 
starch therein ; in an additional 24 per cent., small amounts of starch could 
be discovered; leaving 42 per cent. with absolutely starchless grains. 


IN A SHORT note in the Biolugisches Centralblatt (vii. 510) Stahl suggests 
that raphides, hitherto considered as a useless excretion, are specially 
useful to plants as a protection against the herbivorous animals. In a 
series of experiments it was found that a large number of animals eat not 
atall or but sparingly the plants containing raphides, while some—v. g., 
snails—eat only the parts of the plants from which the needle crystals 
are absent. He adds that many plants considered poisonous—e. g., Arum 
maculatum—owe the burning taste wholly to the numerous raphides 
which escape from their receptacles and pierce the tongue and gums. It 
would be interesting to know whether the juice of our Ariseema triphyl- 
lum would lose its intensely acrid taste bz filtration. 


Pror. JOSEPH LECONTE, in Am. Jour. Sci. (Dec.), has a paper upon 
the flora of the coast islands of California in relation to recent changes of 
physical geography. His conclusions are based upon results obtained by 
Prof. E. L. Greene in his studies of the flora of these islands. He con- 
siders it to be proved that the islands were undoubtedly separated during 
the quaternary period, and that the peculiarity of the flora is due to 
species saved by isolation. In the case of Madagascar the separation has 
been very long, and the peculiarity of its flora is due partly to “ pro- 
gressive divergence,” and partly to forms saved by isolation. As the au- 
thor suggests in the closing paragraph, such conclusions can be safely 
drawn only after a much more exhaustive study of the species con- 
cerned. 








